Morinda citrifolia L. (Rubiaceae), known as "noni," is a small tree that grows widely across Polynesia. In Japan, it is called "Yaeyama-aoki" and grows in Okinawa Prefecture. In Polynesia, M. citrifolia has traditionally been used for antibacterial, antiviral, antifungal, antitumor, antihelmin, analgesic, hypotensive, anti-inflammatory, and immune enhancing effects.
ese Pharmacological Society.
Streptozotocin (STZ)-Induced Diabetic Model Mice were injected intraperitoneally (i.p.) with 200 mg/kg STZ (Sigma-Aldrich, St. Louis, MO, U.S.A.) prepared in 0.1 N citrate buffer adjusted to pH 4.3. Only mice with plasma glucose levels greater than 400 mg/dl were considered as diabetic.
Measurement of Blood Glucose Levels
The plasma glucose levels in the mice were measured using the Glucose Pilot (Aventir Biotech, CA, U.S.A.) in blood samples obtained from tail vein at 0 or 5 h after a single administration of MeOH extract and CHCl 3 , EtOAc, n-BuOH and H 2 O soluble phases of M. citrifolia roots (each at 3 g/kg, oral route,
p.o.).
General Procedures Optical rotations were measured using a Jasco DIP-1000 digital polarimeter. IR and UV spectra were measured on a Shimadzu FT-IR 8300 infrared spectrometer and a Hitachi U-3000 spectrometer, respectively. NMR spectra were recorded in CD 3 OD and DMSO-d 6 Coupling patterns and coupling constants (J) in Hz are given in parentheses. Coupling patterns and coupling constants (J) in Hz are given in parentheses. Table 2 .
Statistical Analysis Data is presented as the mean with S.E.M. The statistical significance was assessed with a one way analysis of variance followed by the paired Student's ttest. The differences were regarded as significant when the p value was less than 0.05.
RESULTS AND DISCUSSION
The effects of the MeOH extract and CHCl 3 , EtOAc, nBuOH and H 2 O soluble phases of M. citrifolia roots (each at 3 g/kg, p.o.) on blood glucose levels in STZ-induced diabetic mice are shown in Fig. 1 . Only the n-BuOH soluble phase showed a significant reduction of the blood glucose levels at 5 h after administration (303.9Ϯ25.6 mg/dl) relative to those at 0 h after administration (455.9Ϯ17 mg/dl), while the MeOH extract and other soluble phases did not exhibit any hypoglycemic effect. As shown in Fig. 2 , the dose-response curve of the hypoglycemic effect of the n-BuOH soluble phase in STZ-induced diabetic mice had a bell-shape with a maximum response at 1.0 g/kg, which decreased for doses over 3.0 g/kg. To elucidate the constituents of the biologically active n-BuOH soluble phase, HPLC analysis was performed (Fig. 3), revealing five main peaks (compounds 1-5) . Compounds 1-5 were isolated by repeated column chromatography on Sephadex LH-20, SiO 2 and Rp-18. Compounds 1 and 2 showed brilliant blue spots on TLC upon heating with 10% sulfuric acid, indicating them to be iridoid compounds. The chemical structures of 1 and 2 were confirmed to be deacetylasperulosidic acid and asperulosidic acid, respectively, by the comparison with published spectroscopic data. These compounds had previously been isolated from the fruits of the same plant. Two iridoids and three anthraquinones were isolated from the biologically active n-BuOH soluble phase. The yields of 1, 2, 3, 4 and 5 were 0.18, 0.49, 0.27, 0.20 and 0.14% from the dried root, respectively. These compounds were tested for hypoglycemic effect in STZ-induced diabetic mice. Figure 5 shows the blood glucose levels 0 and 5 h after a single administration of each sample (100 mg/kg, p.o.). Although the iridoids did not show a hypoglycemic effect, the two anthraquinones, 3 and 4, showed a significant reduction of the blood glucose levels at 5 h after administration. However, another anthraquinone, 5 did not affect the blood glucose lev- citrifolia roots in STZ-induced diabetic mice is due to the presence of anthraquinones. In particular, the anthraquinones that have no substituents on one aromatic ring seem to play an important role in the hypoglycemic effect of M. citrifolia, although the detailed mechanism of their hypoglycemic effect remains to be determined. 
